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ABSTRACT : PROBLEM TO BE SOLVED: To measure a flow rate correctly corresponding to a 
flammable gas by using an operation rule corresponding to the air until a gas flow 
measurement function is inspected and using an operation rule con'esponding to a gas 
flow when the gas flow of a different kind is measured. 

SOLUTION: A heat flow rate-detecting means 101 outputs an electric signal 
corresponding to a change of a thenmal state based on a gas flow, a gas flow 
rate-operating means 102 operates a gas ftow rate corresponding to the signal, and a gas 
flow rate-integrating means 103 integrates the gas flow rates. An operation rule-holding 
means 201 of the gas flow rate-operating nrieans 102 holds a plurality of operation rules 
corresponding to a plurality of gas kinds including the air. The operation rule 
oonresponding to the air as the gas kind is used until a gas flow measurement function is 
inspected before the gas meter is shipped from a factory. When a flow of a gas different 
from the air is to be measured, the operation rule corresponding to the gas kind is used. 
An operation rule-switching means switches the rules. For instance, LPG gas or the like 
flammable gas can be calculated by the operation mie conrectly corresponding thereto in 
actual use. 
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TITLE: Gas meter for flow measurement apparatus of heat type 

mass flowmeter system used in measuring combustible gas 
e.g. liquefied petroleum gas LPG - has gas flow amount 
calculating unit which computes gas flow using 
calculation rule corresponding to gas mode after 
calculation rule is changed to calculation rule that 
corresponds to gas mode 
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BASIC-ABSTRACT: 



NOVELTY - A gas flow amount calculating unit (102) computes gas flow using a 
calculation rule corresponding to a gas mode after a calculation rule switching 
unit (104) changes a calculation rule to the calculation rule that corresponds 
to gas mode, when measuring gas flow with gas mode different fi-om air. 
DETAILED DESCRIPTION - A heat flow rate amount detection unit (101) outputs an 
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electrical signal corresponding to the variation of thermal condition of gas 
flow. The gas flow amount calculating unit computes gas flow corresponding to 
the electrical signal from the heat flow rate amount detection unit. 

USE - For flow measurement apparatus of heat type mass flowmeter system used in 
measuring combustible gas e.g. LPG. 

ADVANTAGE - Ensures correct gas flow calculation by using calculation rule 
corresponding to combustible gas such as LPG. DESCRIPTION OF DRAWING(S) - 
The 

figure shows the schematic block diagram of the gas meter . (101) Amount 
detection unit; (102) Amount calculating unit; (104) Calculation rule switching 
unit. 
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TITLE-TERMS: GAS METER FLOW MEASURE APPARATUS HEAT TYPE 
MASS FLOWMETER SYSTEM 
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CALCULATE UNIT COMPUTATION GAS FLOW CALCULATE RULE 
CORRESPOND GAS 

MODE AFTER CALCULATE RULE CHANGE CALCULATE RULE 
CORRESPOND GAS MODE 
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yyh,m yx v-)V^1xh t ( s i) . ^ffyy^i^^ 

= 0*«-fe y hStlS (s2) . 
[0045] ^v^T. Z.<r):ffXyt--^\iMm^t tXco 
«|g«jSiE^toV^T«ei3iEi&S»tS. fiP*>. LP Geo 

ZO^?mff)^<D^m^ifXj(-:S^ 

mx^ssmM^mo2izXr,xm.t?>iii. :i(ot 
nm.) ttxit. mmmm^moAizx-yx^ 

iifS<7)mMmX'i)6^ka.i!^mi^il(s4) . ZCO 
fiMakai&fflV^i:, HfiiS; Q=ka • APtC«-:yk^T 

msL<ommiomnimo±>ti ( s 5 ) . 

t L P G ^gg LTttffl L^J^t ?&t-^flFttt«fi*<^ 

rt) <omX'h^i^i)-il)^^»izi'iXmfi^il?>. 
[00461 COidlcUT. f«|gi: LTW«8l&Wi 

tT=Sripn. ^^TjiiEfc1318'J$*ut;y:^^-:^tt. {Bit 

■rs3ty>^XDS<&^^Bia<oiD<iw^»*si 0 

A*$n**»\ ^<0«)Sfi^<OA*i&«»Hfl^gl 
0 4 fctJV^T ^.SUm^WOSt SAA k LTSW L 

(s6<0Y) . -?-cO§S^t-Sg^a!l«-liiEOka3{»»4»k 
g^t«OSx.S (s7) * 

[00471 -eUr^^K. rOka*»<t,kgA.<J>eJ0 

F = O<7Ht0tCF=l^-by hfS (s8) . -etT 
Si. B5a<0**<0«)S<Sr^fc:<*oTiW^$i|»^Sl 0 5 

**ms<^»£a«i{ti¥a 101. ;!rxaai«i^#© i o 
2 . ;y:^gs^#ai 0 3 . si»aifl)#^si o 4 . 

JSi[IJRi*¥g2 0 l^i:<7);!fX^-:?^<0irf^S:ff 
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[0 048] ^LXZ<D:^X^~:!filitii^^ixX&m^ 
fl)#^^A:^$ti ( s 1 o<DY) . ::</)y(fxj(-:SHi 

mmf^trmiktt ( s 1 1 ) . ^titm. 
xmiyX'tyr.xm^e- Hot *)mw±mimi^ 

[00491^3 tx/fxjt~i!^<ommmx/m^^ti 

0*> 1 *»*«19J^iJ$*l. ( s 3 ) . mmff)-t y h $flJtfi : 

F = 1 xhtiii. mzm.&\<r>m *)mti)-mjm/^x'S> 

&i>ff)b L-C. mMmm^&l 04t:J:oTLPG<7) 

^kg*»'SS«$ix ( s 1 2) . ^KO^kg^ffll^ 
T. II«5S : Q=kg ■ APizM'^\.'>X^<r>mSim^X 

(^i^sMK(7)mim^hti ( s 1 3 ) . laigfcLPG^ 

^<y)mmi. :^xnmM.^mio3mMix. a 
y^<rs^mmk%^-th ( s 1 4 ) . ^ay^xams. 

■th^iiLx. ifx^(7mmmf:n\^'-^Lxfi<x 
[00501 {^m2) ±Mis^i(rmimm.<r>i^x 

yt-9\izii\^x\i. mummm o 5k:A:»$*i.S«J 

m^^<^xi}\izmrs\^x. mmm^n^i oav^x 

^m%^m 0 2fc:ij{tSSS«5I[^ff=5r5l^fc:ffli-i 
^>ti-&SI3tfli|^«) 0#z.SJ:dfcL«: %>ff)X'h'>t:i)K 

^m05iitLX<7)f>[Ui)^t><^'m^(nK-)y^Mt 
T. tLlRfc-e«oJ:p:3rfl^^^*<A:»J$iiTt>«l»l!I 

^•cfc. g?s:flifl^#aio43&''aiftwfc:;{fx^ti&^ 

[0051] J:<0||2<^^|«}g®<0Xrx>-:J' 
<i. 05tc:*-rj:3fc:. J:EI5liO||SfeJ^<0;<fXpt- 
^J'tcfci^T. liiE;«rxS[Milia[^gi0 2*^Sia^t 

nmLt:m%m^my.^x\'^h t ^ tcti. -e^oismfj k a 
iznr>xmM^tuiSumQt^i^mbti>titib^\,m 

QthtS^ltSSLT. B?125£ftMQ*J|?IBL#V^«Qt 

hx*)i>±^^mx'h?>zti}m&^ti?>b. mi^x 
^mn^m o 2t:Tffl»-^i.isia[iijk xsrii^gi^t 

xa3itdi*i5t:fegii[fiiik g^t mmmmm^ i 

0 4 fc: J: -?T«J 1 
06$^. ^^izMMLtiZti:miti'i,ytfxyt-iSfX' 

w]cr>m*)mtizmLx. 9ym^^(ox:fjizim-t?>tn-r 



1 5 

ilWtcSmi: JiM^rofcL P Geo i o WJ 

[0 0 5 21 B6<0l!^7a— f-ir-ht:*^J:3fc, 
::«om 2 ff3m3Bm^:^:^Ji fctJV^TIi. s i ~ s 

[00531 ^ LT«IO;<fX;<-^'A«ffi»©B)ftmg$ 
tiraf^^HS^&i: ( s 1 1 ) . Ufc-b / h$iiTV^ 

s.ms^m&2 0 i3&»^>ig;^aiu ( s 1 5 ) . ^.m^' 

X^mn^m 0 23&«fflV>T;yX5£SQ<^«i^S^fT=5e 

L3tSI»B'J k xoi 0 k a * fdi k g ^fflV -ecO 
SLtffiWSISC; Q = kx - AP^It^TP (sl6) . * 
*^r/i>lf::<Oi: ^Kfck x=k gAt^Wfc^tSS^: 

HLT k xif'k gT{i^< k a fc:5roT L*-3:tJ®^i> 
SS3tiSC:i:*»^>. c:<?>s i5'Cttkx=kg<0J:3 

[ 0 0 5 4 1 ^v^r . matOiSISLC J: OWaj^iutSS 

TtJv^fcL^v^«Qthi:Jt^sL (s 1 7) . -e<o»ai 

^^^Jt^£lfflQ*»'Q^Qt hCDi^tctt ( s 1 7<7) 

fc^^!t)l^fiOo^ Ofiiiakx*^. lUiCCl-Clika^ 
fflv^TV^>tt><Oi:W^$ixS (sl8) . 
[00551 ic>t:(4. -eoJ: ^^rm-5fc^*«ffl 
v%^>ti/i (SS?$tut) fcv^dCiiJl. y^i^Fxhm 

V ^t: t F = 1 i&fillltC-t •yhth:Lb if^i^X$>l t><0 
-t^-e. JJi<OJ:otQ^Qthi:^:o 
^ci^tcttlft^s 7 F = 1 Sr-b «y ( s 1 

9 ) . :itHzJ: *) . vmizF = 1 Sr-fe h-fh ^ b ifX 
% , i JtiiiE^r^icayoi 0 ^k g tcsmt^j O #i. 

10 0 5 61 L*^i> . IS^coaiJ-f <0%&tcJiWiS«Jfi 
fflS^ ij -fe y ( s 2 0 ) <r>Xhh1)^h. ^tliXcO 
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1 6 

igT0f^{Cjg]E=5rSI»|iJoiO«ISkgS-fflV^T (si 

2 ) ;if;^aats^a<igift$<t>tfc ^ W4 < s i s > . 
titx'(^m.^j:mBmiism(Dia< s 2 oTi©wi: 

[00571 -^-^ mlEOs 1 7T\ S[tK§n:^;afi€ 
10 QA>'Q^Q t hcOi^fctt ( s 1 7<0N ) -ecDSI^iiJi 

13~) . 

[ 0 0 5 8 1 CliT. iJB<OjES^:SaW<OKHrt<0± 

S. ;<fX;««-^'rttcfflV^4>tiTV>SiaSI»eiai*Sl 0 
lt:J:-?Ttta5$^l-&m^<i^»4. HBtXTx^-^'H 

14. muiLPob^^bx. mmma^mi 0 1 
«oiag-fc>-9-2, 4^fir) -c^ttstissmm®^ (-3 

iO^t^lliSJgST'Jiaj:']!!; AP) fcov^T=x»f. R 
tHI^SLt LT L P GTU^O 3 <g(0aj:^l&*^ 

7^M.m<^*)mtif^imb^j:?>ff)T$>^t:ifi. iKOlo 
^j:^<Dmmib9mytfXffmsmb(0:kM^S^^j:m 
^"^^^ ttL^T^^^lzmrnVX. LPG</)Xo^:ffx<^ 

[00591 -oio. m^saisiaj^sioifciii-^ 

0. Wiwtmi. LPG</)imbLx^im\>^x. m 
mmbumns^x^mmm&irfi^jcotiibtzii. 
m^mm^mi o i-ctijai§n«.s^ft^t»-cJv^T 
. ms.^tii>mm (ap) nms^ttimbL^ini 

fflv^TLPG£og[fiSrn-a-si»-rsk. ^(ob^mn 
oiisiiiBt'Cfc-ofekLTi. i-m«*«ia!#Ri 

0 1 -eejlti ^ti^m^ffi^ ( aj:>jM ; a P > IJIagcoS 
mt0J©^<7)3fgt^S. L*»tB?Eio3g^KcoM9:|iJ 
ka2rfflv^TV^SC:kT\ mlBiOmmft^ ( A P ) tofi 

50 irm^'^xico/fx^iiEm^mnLti^co-^izstsco 
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Wt« 0«;c.S . ( p 0 6 3 ] t/i. ±a«IISB&®ifc:iJi^TJ4. 18B^<^ 

[0060] mtimsiz^Lti^tz-o^^x—mtzm *7a-f-^r-h*»<^> 5 mnm^^^ 

ift b . /f:^mxm.^^ 1 0 2*«B>^c0^k a S-ffl g 1 0 4 AWi?±«^^il)tJ±iW^^i&co^^'A:»J 

7 1 /h ) imtt^^fs&xmmi^izifximm^ i o o 6 4 1 ia^l. mtzmMmirk san^^^m/k 

iihnmni^*)^\'^x. ^x^mmfm^zmLiaa. tmLxm^Emi:^^oztiii^bti:i>^i>w^ 

^),Mmx't^i>vmsf}izm.'ti>itrxs>i>. saa^s os^^iiii}) sr^iss-frT. -e-«A*#s^ 

r . ^ffiX 3 55rM««i&fl^5*:«X0 LS; v^fiQ t h :rt-LTS'3:-:>fc^8^<?5A**«i^i6S«>^><x/i«^ 

kUT«. f^;l{fa3<0WTsi.tf; ^^ifx^-^co M^lzm^'^h^tiXX^^ttf::^iZ(0^. ^x^ 

mm^2 ii/h.-:>*0Qth=2ii yiiiizm^ mM^m 0 2-cfflvisgii:a!ik xs^;{fxfc:it^5L3tsi 

•filif Sv^. fc«.v^{i'eiU:iT<ott-Ct>. 0!x.(f 1 8 i ^fflk g*»4>^K:*t]SL3tiSmflOk aK:lft^«I'5#i. 

<0Sa«3&*SI»$^iSfc:i)MS<0^ka$^fflv^'CL 3(c-r6. lii£<0id5r^^r^<0A:^#ai: LT«. 

PGoaats^s^UTv^s^iati^vv -e^i-c. z.^) mta^v^^y^^m\'^t:7-y^-^}zi:«mizm^'^ 

J:3^rWt>#SLT, tl'V^^iQthfcLT«H^rE<7) 30 'eiOA*OT-:J'<7)^JSr. i^to^J^TtSV^JtHf^ 

21 l/hiOtSi^tcfiV^fi, M;t.«fQth = 18 1 <7)x-^«0^Jtit«L. ^ 

/h^ri:tc^tTt,Sv^itttSd*-Ct>^rV\ tLS:iiafliJ<7>^!mtSr^A:^3ti2ilLT. ^(OW'OWii: 

[ 0 0 6 1 ) =5r*J> ^mtmiSt^liSM<^< i<Oi» If^rd i 3 fcrttUf v •¥^<0J: d'SrBi#«fi|^tf5t><^ 

aii^«l3^^4>Ht:»fiE$-t*XtJ< J:3tLTtja <i>ii^rv^J:3fcrri:t«>fe:tt. SSffffKOS^Sl 04** 

v\ t:tzL^<rf^lzii. QthJ"fco;<^x^-^'-CO SIS:fJkxtr^50§tS)tyxo^^Srafi#S (05^ 

ff«Ii8lfWTtii«Lrfc<i:. ^ff^iimiXco b&) i&:ft-LTA:*3tSA**S (S^«flS) 

«aE<0|gfc:. SSWlBfOSIjicaii&ffl^^-C^SmLyiiaEMtt tlL-C, -eiOjia^gSTtrt-LTBiiEiSr^SrA^^tut^l 

1 8 1 /hja±t:^rs i: . «giei4»-efc&<oK:i5iEo 40 ^tzff)/).^ m^xmamn^ 102 -cfflv^^inwai 

xnj^(r>mm]izm*)mhr,XLt o t v^->:t»®t>S J5L>::SI»I(lk atcSlXWOg^S i dCLTtrnv 

^ i<Oj: d^rJ^fe:l4ma<0Q t hi^ff) 1 0 0 6 5 1 ±E«IIM9»S-CJ4V^-mt>. 

;y>t^-^'<':^l»S (O*0ii'eJ421 l/h)m fflkL-CHIgtJi^ka, kg?:flJ0§i.SJ^tCO 

10 0 6 21 i/:;. ±^2<^^IMgg®fc:*5V^Ttt. ;y tB^Sl 0 l</mmmip®fyxmf^*J-TWt m 

ffifigk Lxmi(ommm(r>/fx^-i^(om^iz^ i^iz mMmxhtitm:: Q=ic:x. ■ AP$rfflv^T^$:si 

cD^15SiM^;t«'><O^&^A:^$-aj^t-H«0#i.=5:i: 50 Wt{4-e<0^kx(0;?«^S:«'5#i.<x«S*^-:>y'cJt«)T 
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hh, ymm\f. i»aa«iaj*si o imwmmi 

^c7)^i;L.rQ=Fx (AP) fcS#*$ixSJ:3=5: 

^fc»4. 2ISvfc:«J5Lfc8mB!^Q=Fa (AP) . ;<r 
x{c«j5Ly::?gi[fly5-Q=Fg (AP) fc-rsi:. ^ix 

[00661 

imthZhifiX^. t*»t,llfiMl^t^^ii^^■rLPG^o 
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[02 ] M^m^a 1 0 1 (^flusios^^s-rHT' 

ijiais*i^.ai:*j ({tt^ii: AP) cos^tLPG-eit-e 
[04 ] 111 <rmmm<n:ffx:>t—'f<7mii^<ni«m^m 

10 [0 5 1 B 2 c^^Qlfig®cO;{f -rJ'cOffijScOS® S:* 
•r0T*4. 

[flr^iiB8] 

ioi-^«»«aj#a 

102 -;<fxeSft«S[^g 

103 - xfj^aaa^^ 

104- «»SI«^g 

1 0 

20 201 -siSiiaifi^a 
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